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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the NOX 
cleaning capacity of an NOX absorption-reduction 
catalyst. 

SOLUTION: A converter 70 incorporating an NOX 
absorption-reduction catalyst is arranged in an exhaust 
gas passage 2 of an engine 1. In addition to the NOX 
absorption-reduction catalyst, an oxygen storage 
component which absorbs oxygen in exhaust gas when 
the exhaust air fuel ratio is lean and which releases the 
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absorbed oxygen when the air fuel ratio of inflow exhaust gas is rich, is supported in the first 
half part (inlet part) of a carrier for the NOX absorption-reduction catalyst in the converter. 
After the engine 1 is operated at lean air fuel ratio for the NOX absorption-reduction catalyst 
to absorb NOX, the engine is operated at rich air fuel ratio for NOX to be released from the 
NOX absorption-reduction catalyst to reduce and clean the catalyst. Then, oxygen is released 
from the oxygen storage component supported in the first half of the carrier to react with H2, 
CO components and the like, and the temperature of the NOX absorption-reduction catalyst 
rises by the heat of reaction. Thus, activity of the catalyst is increased to improve the NOX 
cleaning capacity of the NOX absorption-reduction catalyst. 
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[ami no, wm7tte$i<?)Ho K mmDZfoi. 
[mum] mmicotimm2izNo t mmmmi 
<ono» mmnfmcomm^m (xnmm) iz 

*tz. aw i * u - yomtx-mmit n o, hr^tc 

MfiEtc N O, £©JR§ tffc&J8l38£ 'J *SfittfcT3ie 
LT, NO, ®MM7ifmfrhNO % ZMliiZitMTift 

fttcj: 0 lffl^7Stt#i£*rf 4 fc*> N o x ©K3f7clM 
ONO, M:f&>}# { l*LL-t4J:dK=5:4. 
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imm 1 3 amttotx v-y£Mitv<?>mt y 

IR L/c N O, Zfoft-tZ, b t idilTOfKtt S N O x 55 
fcSKNO x fU»l7cMaX£$gtf>0>NO I £©iR$ 
NO, £NO x «jffil7C^*»4>»aj$«l7E}M:t* 

i mm 2 ) m&mm*miz&£E.7fflms&ftz 
imm 3 ] &miz&tx v->£.mikx'<r>mzt y 

•y f«<^lfii £3S^tg&«i8l»<D#MiM 
0 X 5r ©HZ USSA-T -I. fi^^S«?SJt^* U 

mmTtfrnzuwi. mmm-yzmtx-imzti 
o x £no x «KjKa^^4>»ajs*a7ciww-*rt 

N0 X iSg8i7cM«<Ofii*:tcBI^ LTH7Ci4&£I28l 

mkm->nt%i<z®%*<7mmmLL. csa-ts 
i«»*«iiii£ir-f 3 itcit4 iztmvptfm 
[ mm 6 3 <&3stje t-c y - vsauteeHME t y 

•y ?-2«ltW>jIKi: £StR^«g*«flSW*)#M*lS& 

c, SEA-ts#f^co^m**y-y<ot >»=«br+«n 

ffiEcMtt&SaU «W*«y-y2«JtT3»ESnfc 
kSfcNO, ««3l7a«tttC#MR«*»ONO x $r©)R$ 



n o, rmmmm^mizMmffy^mttfi y 

[II3&S7 3 BijfEK^fifig^^lti. #^m^kn 
#Iri&fcfrk LTWry^AjfctffcfcfiftUr-fe**?-* 

a. 

[m««8 3 ffle-c y wat y r-^a-ras 

lti.ii^Jlli3 0/7A/'J -y h/k&»£5 0 7yJ*/ ] ) 
•y WkO*[HT*&tf**7 KlB«^rt88«Wtf>#mi* 

t mm. 93 when Ox «]«S7cttffiSiti^n#ffi(c 
m&mmftm&Mi* y r- s^a - rmm#<mx 

ffl»S#Ut-bU->AT*0« KB*tttf>ffli«tt3 0*'' 
>y h 5 O^A/'J -y WI/flttHT** 

izmtco{>m®m<r>mfs.ft{mm.. 

[000 13 

ftRSftciRiL, p»i^At&#M^^ita<y-y 

<0k#tSf^«0NO x £«JRU S**-4SMW>2» 
JtA J y -y^k^tCiRlRLfeNOx *»iiJL»ciWM- 

s n o x vmamm*att:mftm&K£mh . 

[0002] 

fiSit^y -yf^StHRJRL^NOx Srftffi L»c}WI: 

■fSNOj ®j^S7Cl4«* < »I'oil-C^S. ^C0S<7)NO 

x ©^3i7clMS:«fflL^^^t^S^]tLT(i, 
0lJ^.tf#lt2il^2 6 0 0 4 9 2#KK»Sft.fci«>a* 

« y-^mac+^N o x ©Kii^M^t^^o 

N0 X SrRJRS-fr, N0x©CTt^ON0x ©IR4 

*^iiA it: k « tctsra^ffl^fsiam^TOTco^m 

m^roZkizXK). NO, «&R97ctt«E«^iaKL^ 
NO, £»ffl3-e&fcfcfcfc»tJiS*lfcN0x ?:S7Cff 

««CfiT"f 6 kit *CSW4»0*«SH C , C 0*4W) 

&¥M.mzm±-r&. iow. y-y^-x^^^mc 
i o «ratKsm#< y -y ^esjtfcw o «i ^ tns 

k. NO x ®iSS7Cfi4«*^NOx *%tB§n, NO, 

«weattjau:'C«BR4»<03ici»Hc, coa^taeu 

[0003 3 ^^. ±R»IMMM|I2 600492^ 
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n, no, wsaaxsmifcmmmtzxMmz 

ESB LT«Wltt»«fc:ttW*»^aiS*i4HC. COj£ 

<»±j€temxmm&-?-*j\, v&mzmmti®mfr 

H C . C O tfJJBHTcMittfc: J: <J KfcS *U filM^ttf* 
[0004] 

[mtfffiktxoki-mm] uei»HHi» 

2 60 04 9 2^<t^(^ NO, ©i^ji7CfiM±85ll!l 

o 2 zhu-i/mffittLx\^bNo x ®.mM7tfm 

mmmfmmjiWBiT-t& tzt t>mm 
ix^h. 

[0005] &m<7)£ o tc. =7ai«lt:tia*P t . a- 

ztiz£<om%Tm®m (o, xM^-^flssg) *ft* 

L/C -feU 7 («fc-fey?AIV: Ce 
0 2 ) £»jSL»*£JS»*-.&. 4fc, iSAtSSPSW) 
2^*«attffi«SlkWTWk S fc (SBHSIKtt^U -y* 
<0fc*£) (4. -fe'JTtiiBlftlfcmLTlWt-fe'J^II 
I(Ce 2 O,)lC*6fc*0iaf*«m«*l*. 

m:m&Ltz®&<nmmmmmm£mzm*zti 
i. 

I 0 0 0 6 ] t <! *>*\ N O x ©i^^84$±e»#E 
IktfV-yfrbV -yf-WBfttXt, NO x ©»ai7tfl4 

flSikCSWtf * t N O x «a&lrcfli&*> 6t£N Ox #ft 
[00 07] Ztofcib. «*«NOx ©S^7E«£S! 



s-s&rs^fcti. -fey^Aoajt^^TOz xh 
[ooo8ii:;^ ^mwmm<m%^ziih t n 

WKWNOx HHktttgtffl-tt s - t ifiWn Ltz . 
h-h. No, «aEMai«»^NOx ftajfifttittss 

<?>t » CN Ox ffiawBatmaffl^aR Lfeiai(cE 

o x <r»m,. mmitfKUztnthzttfwnLx 

[ooo9] ^nf nox KOKJttJSLhssfflJtciiaetr 
o 2 ^hu-^^t^i-sfco^sawskNo, « 

SjiTcmoNOx iRiffiBclBi«Mttti&6*l6l±t4*» 

i)K NO, W8Mjmm^N0 x Z&iiiZit&KiblZ 

<4Hfc0 2 ^M/-y)£MMtSi:, 0 2 XYV- 
if&M^miiiiitit:msiz£r)®%*cOHC. C0)$ 
$ iiEJSB*: i 0 N o , ©j^MTcftfcjaLh^li 

f ^*>*>, n Ox mm7mm&ttni&%±mz x o n 

±.-thZtim&<n—3t%t$>tlh. ZCOtilZ^X 

imizm&-rii)K zotdsb^ no, sratTcMMLbx 

i o IZ-T& tm.mx.hixx v ^Ofcti 
11:, X#CNO, ©^l7Ej«Ov!Kttt^S:fiJfflT'# 

[ o o i o ] *fc. umwmm2 e o o 4 9 2-^co 

J: 3 fc. 'J -yMtlKtCJ -y^-XAM ^»KSrff 
v 4f«3aSUt * y -y f-fflDRifcKif & SBRtf^) H C , c 
o^oM^nstKii^t^^. hc. codtWiNO 
x mm7tfmfr>m.m^zm l*? v ^t«*«* s fc 

NO x ?5iKa7cM«{cSAt ss^m+w h c , co 

jR^SaKJIbct 5 1 MJfcfrWr'tt* U: H C * 
COfc4 OS^T L4V\ m&t LTWWITt 
•S^S, -r=S:i?^HCM#^COS#*%tTL4v^, 

nox ®mm7ijm<?>Ho x mtmjitf&T?zffi&tf 

[0011] *fmt±X2PMito 1 o4fc« WXhS: 
[00 12] 
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mm&%mt htz#><?&m ma 1 tzimm,mz 
*tia. -miz&tx y-yffiflutwHPKk u y*£ 

n o x tarn-*-* t i, fcajKWW* n o x is^Stc 
no x msrcim£$m*<r)tiOi on 

#y?*S*tt-CfflE3*ifci:£fc. WRUfcNO, £ 

NO, ©jeS7C«!«*^*ffi S-ti-]i7C?f •fbtS «flSS! 
SW>2«Jt*<y •y^-Ofc &fc(WKLfcR*£tt{irt-6B 

Sill). 

[0013] immmmz-te. no, © 
aasi^*^«r i i^jctii«Rif«*tt(o 2 

zcotzib. NO, ©®ja7cM^*^NOx S-tttH. Stc 

isiwiRHisii-cNOx f&mwtfmcomm. -r& 

KJRfcJ: OIWtSixfcfcftlMfcRJSRC <k 0 NO, ©jg 

ii7cSi«^oias*«±#-ts. No, cuk 

3i7cM«|c7)vgtt*>'(6j±L, NOx <gKl7Gjttttd>&aN 
Ox &£ftI£# { tt*-ti.tti>K, JMBSflfcNO, CO 

[ooi4] NOx mmTtfsmtzffiAi-mimMit 

ft^APffll¥# (fu^Sfrfr) Cfift$*lfcNO x ©SS 
7C«!&fc®iK3*U tmfrftfONO, «jRJfcfii«a*J: "5 
^tclMfom*). NO x ttitil$fcfcNO,, ttitffl 

♦Mirma'^4>»a5$#i*. fflMr^sptffc 

[0015] mmtzimco&mzxtiii. mm& 
mmi>zmzE.7tsm^imm^t:fiim 1 ce 

«^2tie«4CO^T-«. NOx ©^S7Cfi!l!«^fi* 

ftSflTH*. NOx ©^5i7Ett«*^CONO, fttUO 
fcttCWBtfy -v f-SaWfrCWESfli t NO, 

*fl>* ? , ^^T'tiNOxiSmiiTC^^ffl^H?^ 

Mz=KmtMm&m8.ftvm.mixz^hKit>. n 

ttB«K*l*#*> & § ft* IKS t ZTEttflLtCRfc 



L, HC. C0iR#wft«*«tSn* < l»jhSn*. <ro*: 
Sm+<OHC, COjfi^ti^KiONOx ©gat 

IRlfcTTCOkH, OfcA^H 2 Sr^fSTKtt^v- 
7hRlC$r4l:i>. H 2 tt^WtajrtfaWK, NO, 

LTHc*coj:*)fc8&jMrc&4. z<7)tz#>. *m 
<7)±oizNo % mmm&m&ift*izE.7tfmzmft 
2it&ztiz±r). tim^cocomz&mtxcoizj: 
6&*m£L*&±+bztbhG.. No, ©was 
mzn 2 ^tt^L-c&ai^ix^NOx &%&mzmct 
zztrntfetzz. £t:±.mztoi. impm&tzx 

ottJ'J- >2«SltjHB^W)Sf«fc: t> JtffcW^ftO H C 
ii-c oifcfe y -ySEB&tfcWE+fc t NO, 
i8BBi7cflmtf>»*&*£ 1 & # , Z <r>X o iz 

htcwk^^nox ms7m®&#®mzmz-t 
zztiz£r)zi\^mizmz>v->£mm&* 
<r)ncmm<7)mibm±$tiz>£oiz%&. 
[ooi6] m&3 (cEaw»BBcj:fitf. &sc£ 
tx y->s«jtcwjHiKf: y vi-smtz'crtsmt $• 

it*5y-y<7)t#tSfm+ONO, «r«JRL8SA't*» 
^<OS«Ut*<y-y^cOi:#C!RlRL^NOx *&a3tS 

1 1 <> tauawtr & n o, ©iKji7cfi!i!«$-ies l . is 

jRgSnfc Lfe NO x SrNOx ©«3i7cl4« 

<o*ai $ -frjiTcHKb-ri. fiimmnmfmwmtzto 

^X, BtrlfiNOx !Ri5S7att^±5iEffl^a^fSuiS§ 

tcitneNOx mmKmmmzmmLz=7emt:& 

[0017] 1r%toh. M*3B3<0?HB-Ctt. NO, © 
ifcto. iSf*«2<o«^fcH«t:co*S<oi»ihfc*tt 
*8ifc»B*<0HC. C OfJ:* NO x ©^3ix«tf0S 
BStifLtf, HlieHTcM^t mile NOx ©icS7C«Si: 

<osajt** i *f i x-hhrnm. 3 eiettaAftnnaft 
[0018] t%h*>. m$m4 <mwx'&E.7$mb 

NO, Wffi&&kVQW!citl*tlb2tiX»&. 

immcDftwoiiUz. no, «f8H7aim«o±a[Bi 

fc=5B««*l»«ffil«Lfe«^fc:«i, ETBS&fcNOx 

mmyvmi&tmmitz: in it u&Ht&kh no 

tOfcft, fS*3S3cO%Hy1tfcv^H7cM«i:NO, (Rj^ 
»Ellfiti:<0SSUtS:l«l fc-TiifcKJ: "9«*<0N 

[00193 m#m5izmi<Dmttz£tiii. m?S7t 
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ztii. tttbh. mim5<r)wm*. no, mm 
Ttfmnimm^mmmmmmitt ix u 

■est, fflamm&fckttfv-yfrho -vi-izmwiz. 

btltl&com&'txnH C . C Oj£#<9-gg#E7e?4J8EA> 
^>fttB$ai,K^cJ; , 9^b§itl»J:3{c^O. NO, 

&^*#»]SixNOx «UteB7aiBaW)S»jM»jt$*i 

4 k k i k , h c , c omtnmuz x h mMe>tz)h 

NO, Wm^WmtflM LNO, i»KB7ctt«(0 
NO, M##l*l±-f4. 

[0020] If £JS6 CEftaft&fc: J: <«f , s&BCE 
Jt^'J-V^t^tSf^cONO, fcatiRURA-fSffl 

w# 'j - vmrnvczmk $ ft* k * t n o, pr^Stem 
ant. frieNo, is^S7c«(ifflfri:, saa*±£ 

NO, WEKcMltlS^attL^NOx USK31tc«!« 

[0021] t%b*>. fflsmemmx-itNOx ®M 

4. ZOtztb, NO, ©iSS7Ctt«*^C7)NO, JfcffiBt 
tl«BBfKl«^JB-C<0«KR4«<0CO*ORJCCJ: 94t 
fcftWttNO, ®^3i7cM«^tfE^$ix. NO, 

[0022] tcE»<o»BBc J: war, «reB« 

»^J*#fc*ffittUfc-fcr:t5-f Mft&>6$r*llWS!l6(c 

4. f»#H6tf)ftUBfc:Sl£-C, Stm+cOSO 

O, «K»c«ailS»tciditL=S:V^J:afc*'3. NO, 



[oo23] msms \,zimv>%mz xmi . ifrie-b y 
sftaoiiiaeiMfjffaifi^Jifciitt 3 o 

/'J ••/ h 5 y hA-coKBT-<&4H!;J< 

* 7 tcifiswrt^ffiw^^-fkss^m . fit 

fi8*ti3 ••/ WWA 5 -v h 

jwmx'bztt^m i tie»wrt«ira<3SWtfM3& 

[0024] -f£r;b*>, fiM8 kffl*E9«>3HHfcJ: 

*ur, no, ©j^^M^soBwfi&LTieHsti 

ft<7)nm'j?%m£M*, no, ©jKS7cM«*^oN 
o, ftajsHcNo, ®msjffim&<tt&mzMz 

**. irSJffj^^O«*<)&*:-C*)S^t=t±N 

re*******-*-**:*), no, ioKa7ctt*Ki&#tc 
<ifcNo x #no, iia«a5aifi«±"r*»k:ji7cSii* 

NO, iSKji7cft«±cfifflltcffiSTI»KSffi ! i^^* 
*«aft-T4ikCJ:»3» NO, «#KNO, SUSl 

^NO, BaBBTC^tSBtS^iikJ&^lfikitfc 

«>, no, ©iaiTcM^^NOx ^c^* ? Aipst[ai±-r 

&£olz%&. 
[0025] 

[«BBWWt<0»B] 01 (i, *IKB*eiWffll*fl!8« 

HlWav^T, lttBil«fflrt«»l«l*5rr. 
*Hife^©T«, tSR 1 (i# 1 # 4 <?)4 -o^^fli?: 

fflifc4«H^rvuyawikSfL, #1*^*4^^ 

lil««fliF«iC«m*iB8«-4aSS«it#l 1 1*^1 

1 4 tfflnf htix v > s . mtt t&viz* *m&mn 

mumilt. liSittJ: 0«v> ( y-y=5r) Sffi 

■caaETTflt* y - w < - v v v t ztix v * . 

[ 0 0 2 6 3 * fc . *Sttt#»Ttt# 1 *^ # 4 c^Kfi 

^SWSK^-T'^ttSiiTV^. (Witf, 01^ 
SWBBBTtt, ««j&WWKi 1 - 3 - 4 - 2 T* 0 , 
#1. #4tf5JW8k#2. #3<?Dm®k* { -eiX^mfHi 

KS»S*lTV^. Hlfcfcvvc. 2 1a(i#l. #4 
«NW4»*v-jhyPb\ 2 1b«#2, #4««*»^> 

*&««so»«sk- b zmwmmm 2 b tc^-ri, 
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2a. 2b±tCli. E.jm!&frt>%&Af-h*x?V 
Ah (WT r SCj fcn«0 5afc5b#**vefliai 
$*ITV*4. £tz. mm^M^2a. 2btiSCTS£ 

[0027] fta«$til»2±fc:tt, tHWiNO, ft 

■Tl. . HI H 2 9 a , 29b <7)t4. mW%M& 
2 a. 2b<DSC5a. 5 bi^McEBSitfcJiSEffll 
SMJt-feV-t. 3 lT**«tt. SBBIH2*>:3>"*- 
* 7 OT^CEK«*ifcT8MKS«Ifc-«:5^rr»6. 
fflBJt-b>"9-2 9a, 2 9 bRtf 3 lti. JEHffiKJtR 

4 'J - 3 tlX hi* . 
[0028] St^. 01 £3 OT'^-r^ti^M 1 our? 
fJflUL-«y N (ECU) ECU3 0t4. 

WB-CttRAM. ROM. CPUWIifc&jnwMlJft^ 

iUBJBTUs EC U 3 0li±EO«*IW«*tf aflftfc:. 

imt&*oimmmmmizmtxmm#i 1 1 

*^ 1 1 4<0^«St^--H*SaEL«WoaiB3EflUfc 

*S3g*4Sj»£iT$r3. *JtM0H*?ti, ec 
u 3 o mmi-humx-mmmm^m^m^x n o x 
®jiE3f7ctt!&<7)No x naaisitjrr&fcfcfct:, 

raaeS^ik^ 'J •/ f-SMJtCffl 9»i 4 'J 7 f-x^M 

[0029]ECU3 0*>A*#-NCH:, ±Stffl9S^ 
Jt-fe>"9-2 9a. 29bKSC5a. 5b±«MK:J3 

if CffilSfufcHCR-feVlf 3 5*^$MMSct=*rj£ 
-r4fi^#A7J3*Vt^4. Jgt=. *5ltt»JBTt4. E 
CU3 0<9A*tf-M;li«im<97?*/l^A' (0 
Tfttf ) ifitSCES L/c T 9 -byUSK-b >-?3 7fr t>M 

mM<r>T9^)^y)vm&^s. (7?-t/nsjg) z^t 

mtfMlZtlX^h. tti. ECU3 0cOtii7J^-h 

tzMz, m*i%^mimsm&ftLx&sm<7)m\ 

n«t#l 1 1 1 4te»«S*VO>4. 
[00 30] *HJUg®T't4. ECU3 0t48IMl£8S 
WOj»6#aSfc:j6 tX «T<05o«t- HT-aiK-r 
4. 



Ssfrfg2(H]TO) 

© u - y sata^sa^mMm ( ©mffs 1 mm > 
® aitsMiy^s-^^M ( rntim 1 ®«st ) 

© U -y ?-33KttfeJtiK&*UKffi ( ©Stffil 1 EflWt ) 

-r^*>. «witf>fiii??j»£«$-C'ti. ±ieaxoy- 
miBfctt. tt:, zcQM&ttmx-cvimtmmm 

1 0 0 3 1 ] ifc. ifett^^^AiftfttALTffi 

ft^asis«iS(c'3r4t. ±ie© y - y SMtt^^m 
Sv<Si(*ici5ii«-4«mi4iift$<i4* { , ±ie©<7)figflM 
*w^>itT l t v wa $*4 ; i: cot-# mnnzim 

*£T S £Wm^«T*t4E*»fTgf&¥<« 

pts«-4^ ttcj: o m&nimz%®izmi-& i 3 

*A[$;mc^Ty->&^»?ll^££j£-f4. E 

M^iait s ti&kr? ^^zm-x^w^m^% 

0M#£J8L $ ti 4 . t(4 i WflBaasmtfMtt 
JE UfeflMftA^isii 4 J: o fcfr 4 . i <0ttJB-CtilR« 

'mtsmmrnmizx *)mztimm&®£ 
0*ift§fL4* { . ^*tLtcoS«Jt(4^ffiv^j-y 
( mtwszmtv 2 0 *^ 3 onm ) t=^4 . 

[0032] HK8IWJWiaA-t4 1 . «M 1 T14± 

ie®<oy-y^it%«a^«Bi^ff^*?ti.4. 
«®T't4^^i*itt4ismffgfr*tc i mcox-mmti, 
mmmt±&ox*)mzmm$tii. znvmx-z. 
mwz&jtL zti%m.®&mmmQM!Mzm$m\ * 

4. 

[00333 Stc«IWm^f* ? tiA Lt«glMi«ft?t3eS 

i a tc^ o . nmi&ijim*t& . stcffiM»# 

WMtftWCCfllMStiCwy 7f-2J8ifc^«3^Wi 
16*^=5:^^4. ;<0#BTti. mfSrttc4«§ix4^ 
«ft^W)2«ittiy -yf- (CT^tf^mt' 1 2frt> 1 
4SS) H=Sr4. 

[0034] *iat»arci4. r^-fe^ras (s«k#« 
n^tca^vMTftjg^aK^-K (±ie©*^©) * f 
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lais*. Ecu3 0te7?*HHSjg-fcy*f3 7-e&aj 

[00 3 53 t%hh. ifeoa^o^-n PJ-y 
»t«) *™$n^is^{ct±. e c u 3 ott_bfe 

X. 7 7 *iV>m%tM%®&&kfr 

^-S^ttftJ^I^^^) * { SiR^^*^t:«. EC 
U 3 0 ti±ie©t ©«t- F#(w^*CI$n7f7 7* 

[ o o 3 6 1 •t-H©' mffi^&mtm&fm 
m) vmrntitzmsiz^ e c u 3 o asefcujac x 

fc*4J:3fc2El8Jfrfey-*2 9a. 2 9 b fttf 3 1 Ofcti 

mcr>a 7 0 eov vc m B n-f& . 

[00 37] 02 *HJfe?g©<03yA'-^7 0Ofi| 

7 0artfcNO, !RitJ87Cj54«7S-JR#!Uc^fc$#l 
"Cv^i. *HJjS»«ONO x |fiX97CliHt7U. Witf 

yf-^ALi , -tri/^ACs ^)J:^^r7;l'^UAK, a* 

y?y La . t'JWCe, 4 y M; *7 A YCT>£ 3 $36 

±»*»<->Stf*ifc^< k t>-o<9j£#fc % e&p t «0 
J:3*«4«i:S:ffl»S*fet<0-C»*. NO, tRJKS 

7E««tt«A-*-* * surxoaauta* y - y <n t * t , 

SBW0)NO X (N0 2 . NO) S-fiUH^yNOg " 
Qti&X'WBL L . sfiA#fm#X + Wiffl«ie*«fiTt- h t 

[0038] wit* . ssw i tfv-ysmtx-imztL 

NO x ©i6i7C^7taA-r2.^m* <l J-y^Jtt' 
&S*£»ctt. SW+^NO, (NO) UtfUttBAP 

(4. ^ji-tfpRUXffJt UBa oj^eejflSfiT v^*^t 
* { ^ffiK^3fyNo 3 - nwxwmnizwfcth. z 

Ofctt. 'J-y#ffl^,TT'tiS^«f«NOx #NO x flR 
Jl^rt KH^OJBTiftJRS ill. «k o fc$r* . 
[00 393 **:, SA8MS4^i8filffiJ£* 5 *GIt<rF 



i&iRfllrtOfilitf j*-yN0 3 - 14N0 2 O^TifiiR^ 
htitibZti&XoizZh. Z<r>®<&. gm+KCO^H 

c, h 2 mffmimtLxm^fh^tm^tbb^ 

£Pt±X'Ztit><?>l$.ttt,z£ t )N0 2 a^SiiS. 
[ 0 0 4 0 3 *HWKB"Cti. fifl«0#KivAPfflI 

t^jwce w<?>-&mf$.ftzit%immizmmit. 
mffi&m&iOi zhu-imte) iiwutxM. 

7/W57-l±Cffl^$^-bU'7A(i. JBtttSAt* 
»SW>gattb&^2Mttfc J: v^t & iz ( ftS^flUt 

-fL-fe'J^AIV: Ce0 2 ) *»«Li8R*BfJWi. * 

tt Lt gg-fb-t y •> a 1 1 1 ( c e 2 o 3 ) tc& i> ^rtgsR^JS: 

[oo4ij 3|sjitt»»-ctt, tin i <o y - ys«SJtai 
se+i-nox mMTtfmiizmztitiNo* mm 
±-th t , y y -y f- 

»i:«)W«y 7f-xy^^a«E5:ffv\ no, 

oizix^z. ^mmmx-te. Ecu3 0(iNo x * 
jw»r«»utv^no x no, mm 

7ctttt7t:*ti^iaSfc0fc:«iRSn6NO x c^StiN 

o x «aQi7c))UK(cmfi^ias^ 9 cat** 6»»+<o 
no, ?%b%mmix-mmmtz<)iz£]8.ztL 

SNO x Mfclt«LTV^. «wc*ti«*iasfc 
yfc&£-T£NO x ^*««M^<7)»4tt*&». 

ttUiNOx >8BBB7aiHKfc:i8iR$*iSNOx MSrttl. 
i 1 36^* * . «St«KB-rtl , ^ ftHBHK*ft ( 7 
?-fc;MPjg. WW9mR, ©A^§vS- ISSUED, S«S 

H±T-SNO x MSr^aiL. NO x ®.%M7ttm 7 1* 
■C-ECU3 0^0ROM^^^SS , ^LTV^|) 0 ECU3014- 

ft) t«nEWBRt*»feiov-yr*fflv^ manias 

NO, *-7y^Srdcr)NO x «lRMitfttlt*:S* 

s. .r fit j: i) no, ^^y^ofi(iff(cNo x 

3attK7fciRJRS*l/SNO x c7)ft$r^-fJ;d(C^I>. E 

c u 3 o (4 , y - ygmtimwz , JJEN O, 
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ij *j y 9(mm%miti,zm± uc t # iz . strata 

Ik) fc«0»iTl8HWtt«2a)!Ufc*'J •yf-CSftS* 
4. cntCiO. N0 X «BK3l7a!ttt7k:tti;-yf-aE« 
Jt«OSf$#SEA-f NO, «U&l7cfitttd>&i8a 

u:nox#mi$*u a7a?Mk$ii4. 

[0042] ^OBB©-Cti. NO, I®^S7CM«7<0 

afriif^a5^7 ^zmmmmmt tx^-to^^at 

fflbZitZimZlttlZtttZX*). NO, lfi^i7CW« 

±5*TVi*. NO, f«a7cl^7fc3fi8S-frTR* 

PLt-r s mco^t im&nt z zm&Min 

[0043]® BSRBfiRlS^fe^lflMRffifc «t £ N 

O, ttftSrcft&OfflAJift. 

2Ce0 2 + CO-»Ce 2 0 3 + 
2Ce0 2 +H 2 -»Cej 0 3 + 

UE < 1 K ( 2 ) WEjaifgRRJfrC* 0. RJGt «t 

[0046] no, <mM7tm&<r>i&&tf±.&-f h t . 

XAfcfcWC, NO, l&JKffJ (MitfBaO) fcHHIM 
5j-yO^-C(RiR$it)tNO x coPtmcDM&m 

tSMSLfcNO, (i^m+OHC, COi^>H 2 Jfcfr 
fcSHCR*BLTjl7C§it*. -tfcfc^. NO, g» 
jcft^OiMLLfMcJ: 1 ^ NO, mM7tfmfrt><r>N 

o x aajj««i:»ajs*tfcNOx oMKcRjefctow*** 

[ 0 0 4 7 ] Srfc . ±IE^«k 3 tKJBffKfiK^i-C^R 
£4ci*NOx ®MM7tM1&cr ) i§ l &±mi. NO, OX 

«7ci«*»^no, warn (?%b*>m(&wttfv 

JP#PeH?) 0 1 6 j&FN Ox «}WMW3ffl±fcS5- 

KiILfc*£fc*KtNOx <0«Kk**^(ci*]±S* 
iifcttTSfrV*. NO x «i8eB7C««tt*&iB«Ja± 
U - yZmttifft N Ox «Klg*3WST-t6 
IM^^tl^. NOx «BSKai«SE<0NO x 



mtaisatBXtj&»tLx*WJ> (ce) *no x « 

-fe'J^Aco^S*^Si:^LT-feUT (Ce0 2 )fc 

-ciiNOx mmKfm7mm'&m>£M 

m&tMzV-yX'hh-rzity. NO, ®i^Jl7afflK7ti 
fltm+iONOx ZWSLth. 
[0 044] i^RJB-CNOi ©j@^7C^7*5NO x 

mmk. mm 1 ^ats^m^' u v *£MMz® o $ 

ft+<0HC x CO^H 2 zm-y 

+-m$!c<F>®%tf*L U7 (ceo 2 ) fcigftlrf S 

AOHWcUU -feUrtg^*^CO. 

[0045] 

C0 2 +Q, •■■ ( 1) 
H 2 0 + Q 2 ••• ( 2 ) 

(&*no, ©iRft) hno x wmjtm&wsi. 

m WW BaO) "sC7)NOx ©JR^SfclSJRS 1 ]*^^ 

No x ftajaLKtwsrr^fcut^^ft*. - 

±fc&SfcNO x (Ri5jl7tfi!l!^«ONOx fOKtt^ttaa 
^±#fcfctl:fiTLTL^3. ftiX. NO x 

wm&jjimTixi.£5w\m&tktz>cDx$>z>. - 
ffiiBf (VvTzm&mm) w±> no, ©kjmtcS!^ 

NOx iR^S7Cftl!«^«US^^ ^ «T $ -fr-f N Ox 9 
7ffim*$l±Zit. ^fttLTftV^NOx »ft*^fl4 
fcfttttNO, ®^ji7C«WNO, iglRBt (U-y^ 

mftL. nox KajB# ( ij -yf-sasJtaR^) t(4Jt« 

WNO, ©^l7cM^ffljK5-i«<-ri.Ci:* s ^i:^ 
6. 

[0 048] tCl »JRjl«<^WaW»t-^«tK:J: 

No x mmmTcmm&z^tzv&zttfxzK^t: 

'J-vSEMJtii»*fc:NO x «U£KciaiCaffiAQB 

mmmizftmixmmKimftzwmitzm-SMi. 

i^ST'NOx ©m3i7cM«^fflJS^±#?*l.-i:* s T- 
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#4. z<?)t:#>. v-ygM&mm.mzteimmoi 

[004 93 © BftJffiK£#(C J: § H 2 

no, mMTmmzi5.mLxmmm.mmm.th 

4 i> ■) -oositi 'J y *2^««ci«JGtt«0 > fc.fc 

a. mftmmt: ix-t y r ( c e o 2 > sraya uc 
^(cov ^xwnt 4 1 . st^sm* s u - y*^ u -y 

RjElTiiiji&D ( i ) , ( 2 ) *r*LfcRl«cJ: 0* 

yr^feieib&qp^fiTCe, o 3 * J ±j£$ft4. fc-r 

Ce 2 0 3 ttU-yf-SflUtTTti. sww^h, 
Ok . ftjiio ( 2 ) sSfcUSfioJxJCfritTH, 
t4. t&;b*>. 

Ce 2 0 3 +H 2 0-2Ce0 2 +H 2 •■•(3) 
H 2 HC, COC^tlSAAlUW, NO, 
ftaWfcriWR+KHtj&Jffftl-ikNO, ©SSStcWSS 

*»4>»aSSnfcNO x ^HKESMWflfcfcU NO, ®jg 
«7Sli«£tt 1 T^N O x jWt**»|*I±t 4 i 0 £fc 
4. i^tf), NO, lS(JQl7C«UR{ci&ftt-Ci»R)&» 

Eat 4 tNo» «jR»c«^fM*Mti±* 

4. 

[00 50] ±a<0J: a t. NO, tR^S7cl4M^±a 
Olfcjfi»U-C»*lf«lS^S:EJIt*fc, NO, 
7cflt^^^-ft:^* { r6l±1- 4 atli:±ie(D 2 
«L<tfM3>fc«k4i><Oi:#;c.4>*i4. 

[00 5 1 ] afsSttW^JBT. NO x ©l5jl7EJ!i&ffltttf) 

NO x ©j^rc^ctefittmriiS 

x o^offi^NOj ?*imr*- 

NO, 8OT7Cf«*^c7)NO x ftUjliHi 
fc ^ t'ffifrcOBU^^T^ 1 4 4 . 

[00 5 2] @3Uu miV>3>rt-j'7O0M2blt 

IB-CW , S^cOM^gK^ 7 b (ZUH 2 <0|»!gi: 1§| fc 

*5afc»JB<Oii«c|iriNW»7bH, NO, qSiatTcM^ 
fcLTOfWBfcfcfcfc. 0 2 X M^-^tgSrW-f 4H 
7cfl4«Ei:tT<O^JlSr*r4. 
[0053] *3ttt#!irai, fflfMM&KNO, m^M 

Ttmt t MzmmftfcE.7m&&MmTv>mi 

'no. 



( 1 ) NO, M&EcmfrV v+A'U ?ti&)HC % 

'J -y^A;^ ^^{cl8WaiS^Jt* {, J->*^ 'J y^- 
£S3g$ix4i:. mycotic. COtftitmiiMMt 
4. id^tf, HC, CO&JHifctKNO, ®MMjt 
mt&&&^nfm&MzttMl, J $i-^tz>sb. Mt3f 

htixi^\ w&nmimmk&wsrth , vvb»9>4 

HC»#*C0«*&*4fc4. »#*%t4fc^«±T' 
N0 3 " -N0 2 StfNO, -N 2 (0Rie* { 4t(-<< 
NO, ftKSrcMgaNOx iWttfcfJjMKT* 

4. 

[00 54] ClftfcttLT. ^ISfi^SOiotC. NO 
x "»j^7C«^ffl«c|?^7b*S0 2 XM/-« 
*-t4H7cM^t LT«tW-4*£fctt, 'J 
7 >* izti&At 4 #BR«*><0 H C , C 0 j£#^-gW±SS&jf? 

I*fl:3*i4fctf>, NO, gOBl7cttg&#f=giJifr*-*H 
C. CO<7)*^%ti*WJ§n4J:3^4. Cltfifc 

no, ®mm7tmt<7)No x m^wst-*-*^** 

l?6±$*i4J:dfc^4. 
( 2 ) U - y£MJt*IP#^HC igSoKit. 

[0055] xmummam 1 <o a a t. y 

y-ysasjtawgWfctNo, msti&mwHca 
itmn&Ttfi. 1 4 msm 4 . 4*»»j»Tti. a 

A. y->ffl»iiare«rt:fi#tc«A'r6»*+OHC 
fl4 J: o (c=5r 0 . NO, ©SaiTcMSKcOH C 

ffiM$iT.4. i^y>, v->mmmm\,zim®8i 

Srff^«-^c7)NO x «HGl7Cttffi(0HCtt*<0^A<l» 
ih$n4. 

(3)*ttXfx^7hKi6ft:J:*H, 

[0056] E.7t®$Ui. 'J 'yfSiitTtCO+H; 
0-H 2 +C0 2 <7)yK14^X^7bRJEE?-4t. ff^tf 
<7)C02rH 2 teCflWiftfflfcffd. H 2 (iHC, CO 
titKLTS7C***av%/t^, NO, ussmTHnm^ 

<t)no x ftmtsBn+tcH, * { ^-T4tscai$^ 
no x 0*Mk#tfto±-t&it$iz%h. jejc. uraufc 

J:9{cCO(iNO, i|Urei7Btt«tcf«LTCO«#* 
iBi -TSH t =fir 4 . i <0fc» . *mW8B(0 X 3 (c ffl* 

.kD. no, mmM7tfm<ocomm<7)m±bim,mk 

UTOH 2 ^t^W^rco^fflS:t#4C:t* s ^Sgt'5r 
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[0057] t%fr*>. ifmmmcoa 1 o-e 

( 1 ) ( 3 ) iztmLf.zftmti i '&t=ti&£?i,z% 
h. mz. m\<F>?>^-?7o<r)$i$.m\<r>mmm 

Cowcififrf*. 04«u *SB»E»«>3>'A-*7 
0<0«iS£iN\ 02, 03kP8S&8friH0-Cj>l>. 0 
4C*JWt, 02, H3kra-^)|MBWF*4H— WK* 

Z7tl4«9tNO x eUWcMW7j:»iRML^» 
sSfcSfu H7cMSSE9«NO x ®^S7T;«4«70±gSro 

*mmBm<7)^.7£fm9iz. no, ©jMss^tii] 

&Pt, ni/'WRh, y'7APd 3?<7)E7tfl$$i£ 
7 OB 2 , 0 3 k tiH* 0 . ffl*fr¥^Ki!Slf fffi. 

9 1 n o x ®m&7ffim7 1 immzB&ztu avnc 

WSLTEilSfiTH* (Z7C«4&9i:NO x ©SKItc 
HBI7 fctt20fc*#-*S J: o fcEBSftT fc£v* U 

mzitmm^ \ t § J; 3 iznm $ *xt t a 

aaLfcftNOx ©Kii7C«!l!M7{caAt-|)J:o(c^^ 
[00 58] ^Wttl H7CH4SE9 ideRCKlS 

*). M3 commmmx-mmttc ( 1 > y -y^x^M 
cohc. co»#ok±, (2) y-ys«tttjWEii*<o 

HCtt#<0B6±, ( 3 ) *tt#*i/7 hRJ5(cJ:l> 
^If^^MsyttDt^v^, -t&;b*>0 2 Xhl— 

(2) k (3) 

[00 5 9] 03c7)J:a^Z7ci4M9i:NO x © 
Sjjl7cM$7 i: ^BSjt LTffia«-SfMt£ k 
H?tfi4&9kNO x «iWai«l7i:<oa«itfcl»l 
miztl I **tf>N O x iH3foW#&*ii £ k tfflii 

wcwjuch*. OTt, -mtLxxmm&mzm 
[0060] (a) No x <mm7ttm7 (Tmm#) 

Til-ii-miZ, S^(Pt) N oi/«7A (Rh) . V)V 
a~7 (Z r0 2 ) . JVJ ( B a ) , >Jf->7A (L 
i ) . rt'JOfc (K) JU/MfiKLfc-fey^A (Ce) £ 

*. 

Pt/Rh = 2. 5/0. 2 5 /WJ'/Wk 
Ba-L i -K = 0. 2-0. 1-0. IW/VvY 



)V 

Ce = 20/WJ7f-/K ZrO, =50/W 
'J y h/P 

(B) h?cm^9 (±a«awj-) 

7/l'$+JIte&& (Pt) , Dy'7A (Rh) s i/lV? 
-7(Zr0 2 > . -feU^-MCe) £fi»S-£-0* 

h. -ty^A, ^3-r«a^nflsHii:LraainLT 
xhh. 

[006 1 3 

Pt/Rh=l. 5/0. 3 /5A/y-yh;U 
Ce, Zr0 2 (a^K-ft^) = 7 57?A/y -y 
Ce. ZrO, W«£IHM&{i«tfi&LTV^VVyC, = 
7ctt&9(iNO x «WaBcH«7fc:tt'CC0 1 XM/- 

NO x 8BB»ctt«7 1 OffiKOUSRSrlRlR, ft 

aw* -r k & k «ug£ft.i> . 

[0062] &tz. ^mmmmxit. zj&m9kNo 

x mMitm&7 bitm-fxznmmmmix^h. 

05«3W<-*7Ofc:mvr, ±l£<7)NOx iS)^7C 

m7 b=7m&9<7)%z<r)itm (mot) txtta 
Ltz&%.*^-ty77X'b&. H5^v^t, mm*.** 

O x ?f*-fk* (3>A-^7 0tjeAf4»«+^NO x 
<7J^*>, rjyyN'-^7 OTTf-fb^ilSNO, ^W^) . 
^ItttiHTcM^ 9 k N O x K^StcM^ 7 k Offiftc^ 
IWSfcAftiNO, ®^ji7E8il!«7coa«!*$^lt$ 

[006 3] *mmm.<r>aV^-9XU. NOx «» 
3i7C«S?7*$OJt** 3: 5 0>'N--feyhMjg-CNO, n 

-^7 0-C(4. NO, HSiBl7C«4^7a5^tZ7cM^9 

it^ 1 M 1 W)S<0%&(cft±<O^$#tl^>tLS i k # 

n*. 

[0064 ] <J;t, 01 OTVA'-t* 70 COH2#>4>0 
4 k JiUS: S HM»© (co v \X mWt 1 . 0 6 (i*HSfi 
»JBK*ltt 4 3^W7 0 £7)ffl«^^-r0 2 k RSBr 
H-C»6 . 4*M9BB"Cti, 0 1 <0H!t^«k 
«s±tCNOx «SKKclimfcBBRIS t »fi*kUT«)*y 

■CSf<fifc^fc*>fcr>TfflttS*VO>4. 01 
OHM9B!Brt4fflflc±fcNO x ©iWcSM^kBS^ 

«^k K*ffig«^k j&sBttC^K^iifcttSRffflftS 
[006 5] 07«. *H*t^!BONO x ©Sul7cM!SE 
07^-f.k^C, 4«J»BBTtifi«c7l± 
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ffiSji®m7 3±(CHlcBS#ffi^^/17 5iffifS.Z 
ixtz. ^h*PZ>2m?-VBftt%ixXii r ) . tftfttt* 
•f ^W^KSRIfWc^Ji 7 5 * MS L . &t vCTflfc) 
NO x ©^ilTCfel!^ 7 3 f IJ^-T S . Z<7) 
«^fclBRIf«lft#tiNOx ©Kii7Cl4««^<O±^0a 
fcifift UTiHa$ ftT v \& Z t K&4 . 
[00 6 6] X&ffl&mztS^Xij. ffl*7 1tLT 

/I'S-MfcljaLfcNOx iiS^iiTcWSfiic^ (W*tf. 
Pt. Rh^<7)-£&JKj£#fcA | J»?ABa^NOx © 
iRffJ) SrffljfS-tJrS^ttciONOx ©^ii7cM^«7 
3A«$ft4. 

[ o o 6 7 ] afc. issBfS^«7 5tt. ±ier^5 

$-tbtt<0T$)S. #50t#!B-«i, ISS«£#/17 
LTO&£P 1 1 BBRmA^j: LT<0* U 7AC e £ 

[00 68] ttz. mm&mf&ftmi 5comzttNo K 
®.m7tfmm7 3com$£m<. no, ©gaiTc^ 

«17 3<0*!>l/6~l/5fiKi:3*vO**. £H\ 
*K8fc»»<0 <k 3 (cK«JG«l£^l 7 3 fc N O x fUSS 
7c«« 7 1 fc i 2JIa~f < V7t L-CES Lfc*£ 

<ommBtm®izNo % mtavmno^ mMitfm 
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